I. Objection To The Description of the Drawings 

In the Office Action, the Examiner objected to the description of Figures 10, 12, 14, 19, 
23, 24, and 25, as this description did not mention that each of these drawings appears on two 
separate sheets. In this Amendment, applicants have amended the Brief Description of the 
drawings to state that each of these drawings appears on two separate sheets. For instance, the 
brief description of Figure 10 now states: "Figure 10, which is presented on two separate sheets 
labeled Figure 10A and 10B, ..." The descriptions of Figures 12, 14, 19, 23, 24, and 25 include 
similar annotations. Applicants respectfully request reconsideration and withdrawal of the 
objection to the description of the drawings. 
II. Rejection of the Claims Under 35 U.S.C. § 102 

The Examiner also rejected claims 1, 2, 14-23, 31-36, 41-45, 48, 49, 52-57 as being 
anticipated under 35 U.S.C. § 102 by USP 5,973,376 issued to Rostoker et al (Rostoker). In this 
Amendment, Applicants have canceled claims 1-3, 14-42, and 65-87. 

Applicants have re-written claim 4 into an independent claim with all the limitations of 
canceled claim 1, on which claim 4 originally depended. Applicants note that the Examiner 
deemed claims 4-13 allowable in the Office Action. Applicants further note that the Examiner 
also deemed claims 58-64 allowable in the Office Action. Accordingly, Applicants request 
allowance of these claims at the earliest possible date. 

Applicants respectfully traverse the Examiner's rejection of claims 43-45, 48, 49, and 52- 
57. The Examiner rejected claims 43-45, 48, 49, and 52-57 as being anticipated by Rostoker. 
Applicants respectfully submit that Rostoker does not anticipate any of these claims. These 
claims recite a method that places circuit modules by constructing a connection graph with at 
least one edge that is at least partially diagonal. Rostoker does not disclose, teach, or even 
suggest such a method. To clarify this distinction further, Applicants have amended the body of 
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independent claim 43, on which rejected claims 44, 45, 48, 49, and 52-57 depend, to recite 
"identifying a placement metric based on the connection graph" with the at least one edge that is 
at least partially diagonal. In view of this amendment and the foregoing remarks, Applicants 
respectfully request reconsideration and withdrawal of the § 102 rejection of claims 43-45, 48, 
49, and 52-57. 



CONCLUSION 

of the foregoing, it is submitted that the currently pending claims, namely claims 



3-13, 43-64, and 88-96, are in condition for allowance. Reconsideration of the rejections and 
objections is requested. Allowance is earnestly solicited at the earliest possible date. 



Startler Johansen & Adeli LLP 
PO Box 5 1 860 
Palo Alto, CA 94303-0728 
Phone: (650) 752-0990 ext. 102 
Fax: (650)752-0995 



Respectfully submitted, 
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^NDFp1>ARAGRAPHS FOR REPLACEMENT IN THE SPECIFICATION 

The following pages provide the amended paragraphs for the specification with the 
amendments marked with deleted material in [brackets] and new material underlined to show the 
changes made. 

--Figure 10, which is presented o n two sep ar ate sheets labeled Figure 10A and 10B. 

illustrates a process for generating a wirelength estimate according to a bounding-box method of 
the invention.— 

Please replace the paragraph on page 11, lines 8-9 in the specification with the following 
amended paragraph. 

--Figure 12, which is presented o n two separate sheets labeled Figure 12A and 12B, 

illustrates a process for generating a wirelength estimate by constructing MSTWhat include 

m 
o 

horizontal, vertical, and 45° edges.- ? ~Q 

V g rn 

Please replace the paragraph on page 11, lines 12-13 in the specification ^h ffig 
following amended paragraph. h 3 Q 

-Figure 14, which is presented o n two separate sheets labeled Figure 14£Sand 14B. 

o 

illustrates a process for generating a wirelength estimate by constructing Steiner trees with 45° 
diagonal edges. - 

Please replace the paragraph on page 12, lines 3-4 in the specification with the following 
amended paragraph. 

-Figure 19, which is presented o n two separate sheets labeled Figure 19A and 19B. 
illustrates a process that generates a congestion cost estimate, and partitions a set of nets, about a 
cut line.— 

Please replace the paragraph on page 12, line 6 in the specification with the following 
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amended paragraph. 

--Figure 23 , which is presented on two separate sheets labeled Figure 23A and 23B. 
illustrates one example of a local optimization process. - 

Please replace the paragraph on page 12, line 7 in the specification with the following 
amended paragraph. 

-Figure 24 , which is presented on two separate sheets labeled Figure 24A and 24B, 

illustrates one example of a simulated annealing process. - 

Please replace the paragraph on page 12, line 8 in the specification with the following 
amended paragraph. 

-Figure 25 , which is presented on two separate sheets labeled Figure 25A and 25B. 
illustrates one example of a KLFM process. — 
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THE AMENDED CLAIMS 

The following pages provide the amended claims with the amendments marked with 
deleted material in [brackets] and new material underlined to show the changes made. 

4. [The method of claim 1 , wherein the IC layout has a number of circuit elements, a 
net having a set of circuit elements,] For an electronic design automatio n application. a mefhnri 
of placing circuit modules in an i nteg rate d circ uit ("IC") lavont wherein the ir layout has a 
number of circuit elements, a net having a se t of circuit elements, the method comprising: 
using a diagonal li ne to measure a placement metric: 

wherein using the diagonal line to measure a placement metric comprises 
calculating an estimate of the length of interconnect lines necessary to connect the circuit 
elements of said net, wherein the calculation measures the length of at least one line that is at 
least partially diagonal. 

43. For an electronic design automation application, a method of placing circuit 
modules in an integrated circuit ("IC") layout, wherein said IC layout includes a net and a 
plurality of circuit elements, wherein the net represents interconnections between a set of circuit 
elements, the method comprising: 

constructing a connection graph that models the topology of interconnect lines for 
connecting the circuit elements of the net, said connection graph having edges, each edge 
connecting two circuit elements of the net, wherein at least one of the edges is at least partially 
diagonal; 

identifying a pl acement metric based on the connection graph . 
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— The MAILING DA TE of this communication appears on the cover sh et with the correspond nc addr ss — 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)D Responsive to communication(s) filed on . 

2a)D This action is FINAL. 2b)[3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
Disposition of Claims 

4) I3 Claim(s) 1-87 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. rr 

5) ^ Claim(s) 58-87 is/are allowed. r 5^: fr\ 

6) C3 Claim(s) 1.2. 14-23.31-36.41-45.48.49 and 52-57 is/are rejected. L ^ ^ 

7) E3 Claim(s) 3-13.24-30.37-40.46.47.50 and 51 is/are objected to. F 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers ^ 

r— 1 Cr> 

9) D The specification is objected to by the Examiner. g 

10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 85(a). 

11) D The prpposed drawing correction filed on is: a)D approved b)Q disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or(f). 

a)D All b)D Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 
" ^-knowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 
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DETAILED ACTION 

Claims 1-87 are pending in this office action. 

o 

Specifications \ r£ 

<■ 

Figures 10A, 10B, 12A, 12B, 14A, 14B, 19A, 19B, 23A, 23B, 24A, 24B, 25A;ancC 
25B are not specified in the specification section. Correction is required. s 

Claim Rejections - 35 USC §102 ° 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1,2,14-23,31-36,41^45,48,49,52-57 are rejected under 35 U.S.C. 102(b) 
as being unpatentable over Rostoker et al., Pat. No. 5,973,376. 

Regarding claim 1: Rostoker teaches a method comprising: 

For an electronic design automation application (col. 6, lines 7-30 describing 
semiconductor device design using computer aid design CAD ) , a method of placing 
circuit modules in an integrated circuit ("IC") layout (col. 52, lines 9-24 using cell 
placement in the circuit layout ) , the method comprising using a diagonal line (col. 81 , 
lines 1-9 using diagonal interconnect line) to measure a placement metric (as described 
by different cost calculation functions in the specification , page 4, that is matched in col. 
86, lines 1-7 by using optimized functions to get a cost factor). 

Regarding claim 2: Rostoker teaches a method with measure congestion (col. 
1, lines 46-55 where the wire length and interconnect congestion are minimized). 

Regarding claim 14: Rostoker teaches for an electronic design automation 
application (col. 6, lines 7-30 describing semiconductor device design using computer 
aid design CAD ) , a method of placing circuit elements in an integrated circuit layout 
(col. 52, lines 9-24 using cell placement in the circuit layout ), said layout using a wiring 
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model that includes Manhattan and diagonal lines (col. 4, lines 54-60 ) , the method 
comprising using a diagonal line (col. 81, lines 1-9 using diagonal interconnect line) to 
measure a cost of a placement configuration (as described by different cost calculation 
functions in the specification, page 4, that is matched in col. 86, lines 1-7 using 
optimized functions to get a cost factor). 

Regarding claim 15: Rostoker teaches a method with measure congestion (col. 
1 , lines 46-55 where the wire length and interconnect congestion are minimized). 

Regarding claim 16: Rostoker teaches a method with placement cost (col. 86, 
lines 1-7). 

Regarding claims 17,20: Rostoker teaches a method with: 

a) modifying the position (col. 45, lines 35-42 where the placement is replace by 
a new placement); 

b) measure placement cost after modification (col. 45, lines 35-42 where the 
shuffled placement is performed after the change in cost is evaluated ). 

Regarding claim 18: Rostoker teaches a method with Manhattan lines and 
diagonal lines (col. 4, lines 54-60 ). 

Regarding claim 19: Rostoker teaches a method with placement cost (col. 86, 
lines 1-7). 

Regarding claims 21,22: Rostoker teaches a method with pins of circuit module 
(col. 58, lines 22-34 ). 

Regarding claim 23: Rostoker teaches a method comprising: 

a) constructing a bounding box that encompasses the circuit elements of the net 
(Figure 93B bounded box by three side edges 4252, 4254 and 4256 containing circuit 
elements ); and 

b) using a diagonal line to measure an attribute (line) of the bounding box (col. 
16, lines 42-49 using an orthogonal coordinate line system for the bounding box) . 

Regarding claim 31 : Rostoker teaches a method with 45 degrees (col. 81 , lines 

1-9 ). 

Regarding claim 32: Rostoker teaches a method with 120 degrees (col. 17, 
lines 7-15 ). 
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Regarding claims 33,34: Rostoker teaches a method with pins of circuit module 
(col. 58, lines 22-34 ). 

Regarding claim 35: Rostoker teaches a method comprising: 

a) for each particular net, constructing a bounding box that 
encompasses the circuit elements of the particular net (col. 16, lines 42-49 using an 
orthogonal coordinate system for the bounding box net elements) ; 

b) for each particular bounding box, measuring an attribute of the particular 
bounding box, wherein the method uses diagonal lines to measure the attributes of 
some of the constructed bounding boxes (col. 16, lines 42-49 using an orthogonal 
coordinate system for the attribute line of bounding box elements); and 

c) combining said attribute measurements to obtain an estimate of interconnect- 
line length necessary to connect the circuit elements of the nets in the IC layout (col. 83, 
lines 20-33 using various combinations of edge line attribute elements in the cell net 
circuit ) . 

Regarding claim 36: Rostoker teaches a method with adding measurements 
(col. 56, lines 8-16 by adding connection lengths together ). 

Regarding claims 41,42: Rostoker teaches a method with pins of circuit module 
(col. 58, lines 22-34 ). 

Regarding claim 43: Rostoker teaches a method comprising: 

constructing a connection graph that models the topology of interconnect lines for 
connecting the circuit elements of the net (figure 6 display a graph for interconnect wires 
in circuit elements ), 

said connection graph having edges, each edge connecting two circuit elements 
of the net (col. 60, lines 1-9 for connection of edges using graph) , wherein at least one 
of the edges is at least partially diagonal (figure 8 for diagonal connection ) . 

Regarding claim 44: Rostoker teaches a method with calculation of length and 
edges and their combinations layout (col. 83, lines 20-33 using various combinations of 
edge line attribute elements in the cell net circuit ) . 

Regarding claim 45: Rostoker teaches a method with adding measurements 
(col. 56, lines 8-16 by adding connection lengths together ). 
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Regarding claim 48: Rostoker teaches a method with the combined length 
calculation provides an estimate of interconnect-line length needed to connect the 
circuit elements of the net (col. 56, lines 8-16 where the repeating process can provide 
the estimation the length until the total length completed ). 

Regarding claim 49: Rostoker teaches a method with placement cost (col. 86, 
!ines 1-7). 

Regarding claim 52: Rostoker teaches a method with 45 degrees (col. 81, lines 

1-9). 

Regarding claim 53: Rostoker teaches a method with 120 degrees (col. 17, 
lines 7-15 ). 

Regarding claims 54,55: Rostoker teaches a method with pins of circuit module 
(col. 58, lines 22-34 ). 

Regarding claim 56: Rostoker teaches a method with connection graph (figure 
6) and a minimum spanning tree (col. 58, lines 60-67 ). 

Regarding claim 57: Rostoker teaches a method with a Steiner tree (col. 59, 
lines 41-51). 

Allowable Subject Matter 

3. Claims 3,4-1 3,24-30,37-40,46-47,50,51 are objected to as being dependent upon 
a rejected base claim, but would be allowable if rewritten in independent form including 
all of the limitations of the base claim and any intervening claims. 

The reason for allowance of claim 3: The prior art of record fails to teach 
measuring the number of nets that have circuit elements in both the sub-regions created 
by the diagonal cut line. 

The reason for allowance of claims 4-13,24-30,37-40,51: The prior art of record 
fails to teach measurement of the length of at least one line that is at least partially 
diagonal. 

The reason for allowance of claims 46-47,50: The prior art of record fails to teach 
calculating the distance (D). 
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Allowable Subject Matter 

4. Claims 58-87 are allowed. 

The reason for allowance of claims 58-64: The prior art of record fails to teach 
partially diagonal in combination with other features of independent claims. 

The reason for allowance of claims 65-78: The prior art of record fails to teach 
measuring the number of nets that have circuit elements in both the sub-regions created 
by the diagonal cut line in combination with other features of independent claim. 

The reason for allowance of claims 79-87: The prior art of record fails to teach 
changing the positions of the circuit modules between the sub regions to minimize the 
number of nets intersected by the diagonal cut line in combination with other features of 
independent claim. 

CONTACT INFORMATION 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thuan Do whose telephone number is 703-305-2362. 
The examiner can normally be reached on Monday-Friday 7:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew S. Smith can be reached on 703-308-1323. The fax phone number 
for the organization where this application or proceeding is assigned is (703) 872-9318 
for regular and (703) 872-9318 after final communication. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0596. 

Thuan Do 
Patent examiner 
10/28/02 
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